A monoclonal antibody (MAb) that reacted only with thyroid C-cells was raised against cell suspensions from dog thyroid glands, to examine a glycoprotein secreted by C-cells. After chronically-induced hypercalcemia and administration of an anti-thyroid drug, reaction products for the antibody markedly decreased in C-cells, coinciding with alterations in calcitonin immunoreactivity. The antigen recognized by the MAb appears to be a secretory protein. The MAb reacted with C-cells from a wide variety of mammalian species, including rats, mice, hamsters, cattle, cats, rabbits, and monkeys. Furthermore, tumor cells of human medullary thyroid carcinoma, which is derived from C-cells, were immunoreactive to the MAb. Exceptionally, C-cells from guinea pigs and pigs were not stained with the MAb. No crossreactivity was
Introduction
Thyroid C-cells synthesize and secrete bioactive polypeptides such as calcitonin, calcitonin gene-related peptide (CGRP), and somatostatin, although production of CGRP and somatostatin is speciesvariable (Kameda, 1987; Kameda et al., 1982) . In many mammalian species, thyroid C-cells are distributed as single cells or as small groups of cells located close to the basal portion of the follicular epithelium. In thyroid glands of dogs and guinea pigs, however, they are grouped mostly in large cell clusters. Small follicles composed solely of C-cells are observed in the thyroid glands of these animals (Kameda, 1982a (Kameda, ,b,1986 . The C-cell follicles store periodic acid-Schiff (PAS)-positive, colloid-like substance in the follicular cavities. These findings raise the possibility that the C-cells secrete a glycoprotein in addition to peptide hormones. To date, the glycoproteins secreted by C-cells are unknown. This study reports production of highly specific monoclonal antibodies (MAb) that react to secretory granules of C-cells derived from mice by immunization with isolated C-cells prepared by collagenase dissociation of dog thyroid glands. The MAb has been used to identify and characterize the glycoprotein secreted by C-cells. In addition, to clar@ the relationship between the glycoprotein and bioactive peptides, alterations of immunoreactivity of the MAb were examined in dog C-cells after chronic hypercalcemia and treatment with an observed in any of the dog tissues examined. Immunoblot analysis demonstrated that the MAb recognized a single prominent band at a molecular weight of approximately 79,000. The 79 KD band reacted with various digoxigeninlabeled lectins, including GNA, DSA, SNA, and MAA; it is a glycoprotein containing mannose, N-aetylglucosamine, and sialic acid. Dog thyroid C-cells were also densely stained with these lectins. The results indicate that thyroid C-cells synthesize and secrete a specific glycnprotein in addition to peptide hormones. ( J Hisrochem Cyrdem 40:541-553, 
1992)
anti-thyroid drug. It has been confirmed in the previous studies that under these experimental conditions dog C-cells undergo remarkable changes in light and electron microscopic features and in calcitonin, somatostatin, and CGRP immunoreactivity Kameda, 1976 Kameda, ,1982~,1985 .
Materials and Methods
Immunogen Preparation. Thyroid glands from juvenile dogs weighing 3-4 kg were minced with a scalpel and dissociated with 0.025% collagenase (Sigma Type I; St Louis, MO) in Dulbecco's modified Eagle's medium (DMEM) . Dissociated cells were filtered through 180-pm screens, pelleted by centrifugation, and re-suspended in PBS.
Immunization, Cell Fusion, and Cloning. Balblc mice were immunized intraperitoneally with thyroid cell suspension three rimes over a 2-month period. Three days after the final injection, spleen cells from immunized mice were fused with P3-X63-Ag8-U1 myeloma cells using polyethylene glycol-4000, as described by Kuroki et al. (1984) . Fused cells were grown and selected in 24-well tissue culture plates in DMEM containing 10% fetal calf serum and hypoxanthinelaminopterinlthymidine. Culture supernatants were screened for reactivity with dog thyroid C-cells by an immunohistochemical method (see below) after 2 weeks of culture. Hybridomas producing antibodies were cloned twice in 96-well tissue culture plates by the limiting dilution technique in the presence of thymocytes from 5-weekold Balb/c mice as a feeding layer. The cloned hybrid cells were implanted KAMEDA intraperitoneally into pristane-primed Balblc mice. Ascites fluid was collected from mice after 7-15 days. In some instances, the antibodies of ascites form were purified to remove unwanted IgG by passage over a protein A-Sepharose CL4B (Pharmacia LKB Uppsala, Sweden) column according to the instructions provided by the manufacturer.
Determination of Antibody Classes and Subdasses. The isotypes of the antibodies were determined by use of a kit for isotyping monoclonal antibodies by enzyme immunoassay (Mouse monoclonal antibodies ID EIA kit; Zymed Laboratories, So. San Francisco, CA).
Sample Preparation. Dog thyroid cells dissociated with collagenase were homogenized in a Dounce homogenizer with PBS (50 mM phosphate and 0.15 M NaCI), pH 7.6, containing 5 mM EDTA and 1 mM phenylmethylsulfonyl fluoride (PMSF) or in PBS containing 5 mM EDTA, 1 mM PMSF, and 1% Triton X-100. Insoluble material was pelleted by centrifugation at 10,000 x g for 30 min and removed. For thyroglobulin preparation, dog thyroid glands were finely sliced and homogenized in a Polytron homogenizer with PBS containing 1 mM PMSE The homogenate was centrifuged at 10,000 x g for 30 min, and the resulting supernatant was used as crude thyroglobulin. Crude thyroglobulin was chromatographed on a Bio-Gel A-Sm (6% agarose gel, 100-200 mesh) column equilibrated with PBS. The elution pattern was established by absorbance measurement at 280 nm with a w monitor (Gilson, Model 112; Middleton, WI). Four distinct peaks were observed. As described in a previous study (Kameda and Ikeda, 1978) , the Peak I fraction eluted in the first part consists of faster components with larger molecular weights than the 19s. The most prominent peak, Peak 11, contains mainly 19s component and a small amount of 27s component. Peak 111 and Peak IV contain slower components with small molecular weights. Calcitonin extracted from porcine thyroid glands was purchased from Rorer Pharmaceutical Company (Eastbourne, UK).
HypeKalcemia and &ament with Anti-thyroid Drug. Twelve dogs were given daily intramuscular injections of 300,000 IU vitamin D3 and 0.5% CaC12 in their drinking water for 10 days (three dogs), 20 days (five dogs), or 30 days (four dogs). The mean serum calcium values measured by spectrophotometry using glyoxal bis-(2-hydroxyanyl) as the chelating reagent were 10 mgldl for normal controls and 12.5, 22, and 18 mg/dl for 10, 20, and 30 days of hypercalcemia, respectively. Three dogs were fed a diet containing 0.1% ethylenethiourea solution for 6 months.
Tissues and Tissue Fixation. For immunohistochemistry, thyroid glands from dogs, rats, rabbits, guinea pigs, mice, hamsters, cats, pigs, cattle, and monkeys of either sex and different ages, usually young adults, were used. In addition, various tissues including pituitary gland, pineal gland, pancreas, adrenal gland, parathyroid gland, carotid body, intestine, muscle, cartilage, hypothalamus, salivary glands, nerve fiber, and trachea were taken from dogs. Specimens were fixed in Bouin's solution for 24-48 hr, embedded in paraffin, and then cut into 5-km thick sections. Formalin-fked, paraffin-embedded blocks of human medullary thyroid carcinoma were also cut into >-pm thick sections. For detection of glycoconjugates, dog thyroid lobes were frozen in isopentane cooled in dry ice, freeze-dried at -7O'C for 2 days, fixed in paraformaldehyde vapor at 8O' C for 1 hr, and embedded in paraffin in vacuo. Selected sections were stained with hematoxylin-eosin for orientation.
ImmunohistochemiSUy. For immunohistwhemical labeling, the avidinbiotin-peroxidase method was used. Before incubation of primary antibodies, deparaffinized slides were placed in methanolic hydrogen peroxide solution (1 part 3% H202 to 5 parts methanol, v/v) for 30 min at room temperature to exhaust endogenous peroxidase activity. Sections were incubated with the MAb at different dilutions for 18 hr at 4'C, then rinsed with PBS, pH 7.3, and incubated for 30 min with biotinylated anti-mouse Ig (Amersham; Buckinghamshire, UK) diluted 1:200, which reacts with IgG and IgM classes. After a rinse in PBS, streptavidin-horseradish peroxidase conjugate (Amersham) diluted 1:300 was applied for 60 min. Visualization of binding sites was accomplished with 3,3'-diaminobenzidine tetrahydrochloride in 0.05 M Tris, pH 7.6, plus 0.01% H202. Control sections were incubated with normal (non-immune) mouse Ig and IgM. Crossreactivity was tested by absorption of the MAb with porcine calcitonin, human CGRP (Peptide Institute; Minoh, Osaka, Japan), dog crude thyroglobulin, and purified thyroglobulin (Peak I1 fraction of Bio-Gel A-5m column).
Polyclod Antibodies. Anti-porcine calcitonin, anti-human calcitonin, and anti-dog C-thyroglobulin antisera were used. The preparation and characterization of these antisera have been described previously (Kameda, 1981; . Immunoreactive sites of the polyclonal antibodies were developed with biotinylated anti-rabbit Ig (Amersham) and streptavidin-horseradish peroxidase conjugate.
Polyacrylamide Gel Electrophoresis (PAGE) and Imtnunoblot Andy sis. PAGE was carried out using 4-30% polyacrylamide gradient gels in Tris-Na2-EDTA-boric acid buffer, pH 8.4, containing 0.2% SDS at 150 V, constant voltage, for 2.5 hr as described (Kameda, 1984) . Samples were treated with or without boiling in the presence or absence of 2-mercaptoethanol (i.e., reducing or non-reducing condition) before electrophoresis. Some gels were stained with Coomassie Blue. Proteins separated by SDS-PAGE were electrophoretically transferred onto nitrocellulose membranes for 12 hr at 200 mA using a Bio-Rad (Richmond, CA) blotting apparatus. To block nonspecific binding, blot strips were incubated in 5% skim milk in PBS containing 0.5% Tween 20. After washing in PBS containing 0.1% Tween 20, the antigen-antibody reaction was visualized with the avidin-biotin-peroxidase method. Ascites fluid was applied in a dilution of 1:lOO or 1:500, overnight at 4'C.
Staining with Lectin-Digoxigenin Conjugates. Samples were transferred onto nitrocellulose membranes after gel electrophoretic separation. Blot filters were stained by the glycan differentiation kit (Boehringer; Mannheim. FRG) according to the manufacturer's brochure. Briefly, $er incubation in blocking solution, filters were immersed in digoxigenin-labeled lectins for 1 hr, then rinsed with Tris-buffered saline (TBS), pH 7.5, and incubated for 1 hr with anti-digoxigenin F(ab) fragments conjugated with alkaline phosphatase. After a rinse in TBS, the reaction was made visible by a solution containing 4-nitroblue tetrazolium chloride and 5-bromo-4chloro-3-indolyl-phosphate dissolved in dimethylformamide. This staining procedure was also applied to tissue sections for the light microscopic detection of glycoconjugates as described by Sata et al. (1990) . The lectins included in the kit were: Galanthus niualis agglutinin (GNA), Sambucus nigra agglutinin (SNA), Maackza umuretzsti agglutinin (MAA), peanut agglutinin (PNA), and Datura stramonium agglutinin (DSA). Control reac- 
Results
Three monoclonal antibodies that specifically labeled C-cells of dog thyroid glands by the avidin-biotin-peroxidase method were obtained in the present study. All antibodies were identified as being of the IgM type and the light chain K class. The staining patterns of these antibodies were all the same and were similar to those obtained with the polyclonal calcitonin and CGRP antisera; labeling was confined to the cytoplasm of C-cells ( Figure 1) . No staining was observed in the follicular cells and colloid. One of these three antibodies, C2C5A4, was chosen for further immunohistochemical analysis because of its highly sensitive immunoreactivity with C-cells. C-cells were stained with the supernatants from C2C5A4 hybridoma cultures diluted up to 1:1000 and with the C2C5A4 ascites fluid diluted up to 10,000.
The specificity of the immunoreaction of the MAb was confirmed by control experiments. Labeling of C-cells was not seen with normal (non-immune) mouse immunoglobulins and IgM. The monoclonal C2C5A4 antibody did not crossreact with calcitonin and CGRP; immunostaining of C-cells was not affected by preabsorption of the C2C5A4 antibody with calcitonin and CGRP (100 pg/1:100 diluted supernatant) ( Figure 2 ). Prior absorption of the MAb with the Triton X-lOO-PBS extracts of thyroid cells completely prevented the immunostaining of C-cells (Figure 3) . Prior absorption of the antibody with crude thyroglobulin considerably suppressed the C-cell staining. However, immunostaining was not inhibited by pre-absorption of the antibody with purified thyroglobulin, the Peak I1 fraction of Bio-Gel A-5m column containing 19s and 27s components (Figure 4 ).
Hypercalcemia and Anti-thyroid Drag Treatment
As described in a previous study (Kameda, 1976) , dog C-cells were specifically sensitive to the changes of serum calcium level; secretory granules of C-cells decreased in proportion to the duration of hypercalcemia and the number of C-cells increased in association with increased mitotic activity. After 30-day administration of CaC12 and vitamin D3, secretory granules immunoreactive for calcitonin markedly decrease in the C-cells (Kameda, 1985) . A similar decrease of the C2C5A4 antibody immunoreactivity was observed in the C-cells of hypercalcemic dogs (Figure 5) .
When stimulated by the feeding of the ethylenethiourea for 6 months, dog C-cells underwent marked changes. Most of the cells appeared singly or as small clusters, and there were very few large groups as observed in normal controls ( Figure 6 ). Secretory granules immunoreactive for calcitonin conspicuously diminish in the affected C-cells (Kameda, 1982~) . The immunoreactivity of the MAb decreased in the same way as calcitonin after treatment with the anti-thyroid drug. In many C-cells the reaction products were distributed unevenly in the cytoplasm, frequently gathered in small knot forms (Figure 7) . Almost complete loss of the secretory granules was detected in some C-cells (Figure 8 ). Vesicular inclusions of various sizes, which were immunoreactive to the MAb, appeared instead in the &ed C-cells ( Figure 9 ). Nuclear envelopes of some C-cells showed a vesicular appearance and were immunoreactive to the antibody (Figure 8 ).
Crossreactivity of the Antibody in Other Animals and Essues
The C2CrA4 monoclonal antibody against dog thyroid cells showed crossreactivity with C-cells from a variety of mammalian species, including rats, mice, hamsters, cattle, rabbits, cats, and monkeys ( Figures 10-15 ). All C-cells of these animal species were intensely immunoreactive to the antibody, although the shape, the number, and the distribution pattem of C-cells were different from species to species. Tumor cells of human medullary thyroid carcinoma, which is derived from C-cells, were also immunoreactive to the MAb (Figure 16 ). On the other hand, C-cells from guinea pigs and pigs were not stained with the antibody. No labeling was seen in any of the dog tissues examined, including pituitary gland, pineal gland, pancreas, parathyroid gland, adrenal gland, carotid body, salivary glands, intestine, hypothalamus, trachea, muscle, cartilage, and nerve. Therefore, the monoclonal antibody reacted exclusively with thyroid C-cells.
Immunochemical Characterization of the C-cell-spec+% Antigen
Thyroid cell extracts, crude thyroglobulin, purified thyroglobulin (Peak I1 fraction on Bio-Gel A-Sm column containing mainly 19s component and a small amount of 27s component), and calcitonin were separated under reducing conditions on SDS 4-30% polyacrylamide gradient gels and stained with Coomassie Blue ( Figure  17A ). Then they were transferred onto nitrocellulose membranes and incubated with the MAb (Figure 17B ). The immunoblot analysis showed that all three MAb immunoreactive to C-cells reacted with a single protein band at the molecular weight (MW) of about 79 KD in thyroid cell extracts. The larger amounts of antigen were obtained in samples extracted in the presence of the detergent Tri- 
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ton X-100. The antigen recognized on immunoblots appeared as a faint band on Coomassie Blue-stained gels. The immunoreactive 79 KD band was there was no band in the Peak ' I fraction Of the of apparent MW 3600 and did not react with the antibodies. The 79 KD band was not labeled with the polyclonal porcine calcitonin band did not alter its electrophoretic mobility (Figure 19 ).
Staining with Lectin-Digoxgenin Conjugates
To determine whether the 79 KD antigen is indeed a glycoprotein, thyroid cell extracts were electrophoresed on SDS-polyacrylamide gradient gels, transferred onto nitrocellulose, and probed with the strongly with the 79 KD band. No detectable difference in the electrophoretic mobility of the lectin-labeled 79 KD band was observed under non-reduced conditions. Bouin's-fxed, paraffin-embedded sections of dog thyroid glands were also stained with the lectin-digoxigenin conjugates. In accordance with the biochemical results, C-cells reacted with GNA, DSA, SNA, and MAA. The cytoplasm of C-cells was filled with reaction products for GNA and DSA (Figures 21 and 23) . Intense patchy reactions of SNA and MAA were localized to the perinuclear region of C-cells corresponding to the Golgi region (Figures 25 and  26 ). Follicular cells that synthesize thyroglobulin, a huge glycoprotein, were also stained with various lectins. In sections fixed in Bouin's solution, colloid in the follicular lumina did not show reactivity of any lectins examined. However, in sections freeze-dried and fixed with paraformaldehyde vapor, the colloid was intensely stained with different lectins. The specificity of labeling was confirmed by pre-incubation of the lectin-digoxigenin conjugates with the appropriate inhibitory sugar. The C-cell labeling was completely abolished after prior incubation of DSA with N-acetyllactosamine ( Figure 24) . Similarly, after prior absorption of GNA with methyla-mannopyranoside. the C-cell labeling was completely prevented, although a faint reaction of follicular cells still remained (Figure 22) . Adjacent serial sections of human medullary thyroid carcinoma were stained with the lectin-digoxigenin conjugates, CzC5A.1 monoclonal antibody, antipolyclonal human calcitonin, and dog C-thyroglobulin antisera (Figures 27 and 28) . Tumor cells im-munoreactive to these monoclonal and polyclonal antibodies showed reactivity for GNA, DSA. SNA, and MAA. Reaction patterns of the tumor cells to various lectins were similar to those of dog thyroid C-cells.
Discussion
The present study has reported the production of a monoclonal antibody that specifically reacted only with thyroid C-cells. The antibody showed no crossreactivity with any other tissues examined. In immunoblots of the three thyroid extracts, (a) PBS extracts of thyroid cells, (b) Triton X-PBS extracts of thyroid cells, and (c) PBS extracts of thyroid glands, it was found that the MAb recognized a single prominent band at an MW of approximately 79,000. Electrophoretic mobility of the 79 KD band was identical in both reducing and non-reducing conditions. This observation indicates that the protein may be a monomer without extensive intrachain disulfide bonding. Since larger amounts of the 79 KD protein were obtained in detergent Triton X extracts, the specimen may be associated with membrane-bound components. The 79 KD protein was immunologically distinct from thyroglobulin. It seems that the 79 KD band appears in crude thyroglobulin as a result of contamination by a PBS-soluble protein. In fact, after purification of crude thyroglobulin on a Bio-Gel A-5m column, the Peak I1 fraction containing the main components of thyroglobulin, 19s and 27s. did not show the 79 KD band.
The antigen defined with the present MAb was distinct from calcitonin and CGRP and was not related to any known larger molecular precursors of these peptides. Calcitonin and CGRP consist of 32 and 37 amino acids, respectively. Putative precursor proteins of calcitonin and CGRP predicted by cDNA sequence analysis of human calcitonin gene have an identical MW of 12,800 (Gkonos et al., 1986) . Thus, the 79 KD protein is different in size from these hormones and hormone precursors. Furthermore, it was confirmed by immunohistochemical staining and immunoblot analysis that the antibody did not crossreact with calcitonin and CGRP.
A monoclonal antibody produced against human pancreatic islet cells has been reported to crossreact extensively with cells of neuroendocrine tissues, including thyroid C-cells (Krisch et al., 1986) . In addition, autoantibodies reactive with a number of endocrine cells have been obtained from polyendocrinopathy mice infected with reovirus (Haspel et al., 1983) . The present MAb is completely different from these multiple organ-reactive antibodies reported previously; it recognizes only the antigen located in thyroid C-cells.
Immunoreactivities for chromogranin A, secretory protein I, and neuron-specific enolase (NSE) are detectable in a wide variety of neuroendocrine cells. Chromogranin A is a water-soluble acidic protein having a MW of about 70.000 (O'Connor and Frigon, 1984) . It was originally identifed in the adrenal chromaffin granules. Secretory protein I extracted from parathyroid glands is a very similar to chromogranin A, if not identical, in its size, amino acid and carbohydrate composition, partial amino acid sequence, immunological crossreactivity, and physical properties (Cohn et al., 1982) . Subpopulations of rat thyroid C-cells have been reported to show immunoreactivity for chromogranin A and secretory protein I (Cohn et al., 1984) . NSE is an isoenzyme of the glycolytic enzyme enolase, which is an energy-providing enzyme of the glycolytic path- way. It is a dimeric protein consisting of two MW 39.000 subunits (MW in the native form is 78,000) (Marangos et al., 1979) . Bovine C-cells are immunoreactive to anti-NSE antiserum (Kameda, 1985) . The antigen recognized by the present MAb is distinct from these widely distributed neuroendocrine proteins. The antibody did not react with cells of adrenal medulla and parathyroid glands. After chronically induced hypercalcemia, a conspicuous increase of NSE immunoreactivity is observed in C-cells (Kameda, 1985) . In contrast, the 79 KD protein immunoreactivity decreased markedly in the C-cells.
In response to the stimulus of hypercalcemia, calcitonin is vigorously secreted from C-cells; calcitonin immunoreactivity is markedly decreased in the C-cells (Kameda, 1985) . Alteration of the 79 KD protein immunoreactivity coincided with that of calcitonin immunoreactivity in hypercalcemia. Thus, the 79 KD protein displayed an apparently secretory character. The synthesis of calcitonin by C-cells is disturbed by treatment with anti-thyroid drugs, which seem to inhibit the conversion of a larger precursor to calcitonin (Kameda, 1982~) . In dogs treated with ethylenethiourea for 6 months, secretory granules of C-cells markedly decreased and vesicular inclusions immunoreactive to the monoclonal antibody appeared instead. The vesicular inclusions are considered to repre- sent dilated cisternae of rough ER (Kameda, 1974) . The synthesis of the 79 KD protein is expected to be inhibited by anti-thyroid drugs in the same way as that of calcitonin. It is possible that the antigen recognized by the monoclonal antibody is synthesized through rough ER and Golgi complexes and stored in the secretory granules containing calcitonin. Immunoelectron microscopic study is required to confirm this possibility. The antigen may have some role(s) in the processing, sorting, or packing of peptide hormones in the C-cells. The present antibody raised against dog thyroid C-cells crossreacted with the cells of a wide variety of mammalian species, including rats, mice, hamsten, rabbits, cattle, cats, and monkeys. The species specificity of the 79 KD protein is low; it may possess conserved epitope. However, C-cells from guinea pigs and pigs were not stained with the antibody. It is unclear from the present study whether C-cells from guinea pigs and pigs are devoid of the 79 KD protein or whether its antigenic determinant is different from that of dogs. Neoplastic thyroid C-cells have been reported to show immunoreactivity for several kinds of peptides and widely distributed neuroendocrine proteins, i.e., calcitonin, CGRP, somato-statin, neurotensin, 7B2 protein, and chromogranin (Marcinkiewicz et al., 1988; Silver et al., 1988; Zeytin and DeLellis, 1987) . Tumor cells of human medullary thyroid carcinoma were intensely immunoreactive to the present monoclonal antibody. Therefore, the 79 KD protein is synthesized by the tumor cells as well as by normal C-cells. Since the antibody reacts only with the C-cells. it has potential as a diagnostic aid in the immunocytochemical identification and classification of the C-cell-derived neoplasm.
The 79 KD protein seems to be a glycosylated protein having several kinds of carbohydrate moieties; the 79 KD band was stained with digoxigenin-labeled lectins, i.e., GNA, DSA, SNA, and MAA. GNA recognizes terminal mannose, a(l-3), a(1-6). or a(1-2) linked to mannose; DSA, galactose-~(1-4)-N-acetylglucosamine and N-acetylglucosamine residues linked to serine or threonine; SNA, sialic acid linked a(2-6) to galactose; and MAA, sialic acid linked u(2-3) to galactose. The technique using the digoxigenin-conjugated lectins in conjunction with anti-digoxigenin antiserum is also available for the reliable detection of glycoconjugates in tissue sections (Sata et al., 1990) . C-cells of dog thyroid glands and tumor cells of human medullary thyroid carcinoma were densely stained with the lectins GNA, DSA, SNA, and MAA. The possibility that not only peptide hormones but also glycoproteins are synthesized and secreted by C-cells has been suggested in previous studies. Electron microscopic study shows that secretory granules in normal and neoplastic C-cells are stained at a low pH by phosphotungstic acid, which is known to react with polysaccharides and glycoproteins in aldehyde-fixed tissues (Schiirch et al., 1977) . PAS-positive, colloidlike substances are stored in C-cell follicles composed solely of C-cells (Kameda, 1982aJ986) . The present study using various lectin probes provided evidence supporting the existence of glycosylated secretory protein in C-cells.
The polyclonal antiserum to C-thyroglobulin, a large component of thyroglobulin, reacts with secretory granules of C-cells in addition to follicular cells and colloid (Kameda and Ikeda, 1978) . Tumor cells of human medullary thyroid carcinoma are also immunoreactive to the C-thyroglobulin antiserum . Luminal contents of dog C-cell follicles are densely stained with the anti-C-thyroglobulin antiserum but are not stained with anti-19s-thyroglobulin antisenun (Kameda, 1982b) . The 79 KD glycoprotein is not a component of thyroglobulin and is also distinct from C-thyroglobulin. The relationship between the 79 KD glycoprotein and C-thyroglobulin remains to be elucidated.
In conclusion, the existence of a novel glycoprotein in thyroid C-cells was confirmed using a monoclonal antibody raised against a dog thyroid cell suspension. The glycoprotein appears to be stored in secretory granules of C-cells.
